Lipids were labeled with 3P during frost hardening of two varieties of winter wheat (Triticumn aestivum), hardy Kharkov and much less hardy Champlein. The main labeled compounds were phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol, and phosphatidylglycerol. With time of incorporation the proportion of the radioactivity incorporated into the lipids increased in phosphatidylcholine, especially in Kharkov and at 1 C. During hardening, phospholipid synthesis was greatly stimulated in Kharkov, but much less in Champlein. The proportion of the phospholipids synthesized changed only little with hardening, with a trend towards an increase in phosphatidylcholine. Increased phospholipid synthesis does not seem to be a prerequisite to hardening in winter wheat. However, a high rate of phospholipid synthesis may be required to maintain frost resistance.
Labeling with "'P. The roots of triplicate samples of two plants were covered with 2 ml of a radioactive solution containing 0.05 M citrate buffer pH 5 and 3 to 8 /,Ci of 'P (H333PO4, 50 mCi/mmole, New England Nuclear) in 10-ml beakers for varying times at either 20 C or 1 C under continuous light at an intensity of 8,000 lux. During hardening experiments, feeding times were either 24 hr at 1 C or 12 hr at 20 C. At the end of the incorporation, the roots and crowns were rinsed, boiled for 3 min, covered with 6 ml of chloroform-methanol (1:2, v/v) , and kept in a freezer under nitrogen. Uptake was determined by measuring radioactivity in medium combined with rinses. All data are means of measurements on triplicate samples. All experiments were repeated at least once.
Extraction, Separation, and Characterization of Lipids. Tissues were extracted within 3 days according to the method of Bligh and Dyer (1) . After addition of 1.6 ml of water, tissue water included, the roots were homogenized (Polytron) for 30 sec. After centrifugation at 15OOg for 5 min, the supernatant was decanted and the residue was re-extracted with 7.6 ml of the same mixture (chloroform-methanol-water, 2:4:1.6, v/v). The combined extracts were mixed first with 4 ml of chloroform, then with 4 ml of H20, and the phases were separated by centrifugation. The lower chloroform layer was evaporated under nitrogen and redissolved in a small volume of chloroform-methanol (2: 1, v/v).
Lipids from all samples were separated by TLC on silica gel G in chloroform-methanol-acetic acid-water (85:12.5: 12.5:2, v/v) (10) . After measurement of the radioactivity, the lipids were detected by iodine vapors, Dragendorff's reagent (3), ninhydrin (0.25% in acetone-lutidine 9: 1, v`v), and the Zinzadze reagent (6) . Lipids from unhardened tissue, labeled at 20 C, were further characterized by cochromatography with reference compounds in the system described above and on Silica Gel H in three additional solvents: chloroform-methanolbutanol-acetic acid Incorporation of 3P into Lipids at 20 C and 1 C. Figure 2 shows the incorporation of 3P into the lipids of both varieties at 20 C and 1 C. After chromatography in chloroform-methanol-acetic acid-water (85:12.5:12.5:2, v/v), four well separated main peaks of radioactivity were detected. They were characterized as phosphatidylinositol, phosphatidylcholine, With time of incorporation the proportion of the radioactivity incorporated into the lipids increased in phosphatidylcholine while it decreased in phosphatidylinositol and phosphatidylglycerol at both temperatures (Fig. 3) . The proportion of label in phosphatidylethanolamine was lower at 1 C than at 20 C. There was little difference between the relative labeling in the various phospholipids in the two varieties. However, at 1 C the increase in phosphatidylcholine occurred sooner and was greater in Kharkov than in Champlein.
Uptake of 3P during Hardening. At both temperatures and in both varieties there was a large temporary increase in rate of uptake of 3P (i.e., radioactivity absorbed during the incorporation, 12 hr at 20 C and 24 hr at 1 C, at different times of hardening) after 2 days of hardening (Fig. 4) . The rate of uptake which was initially observed in unhardened tissue was almost completely restored after approximately 4 days of hardening. After this recovery, the rate of uptake increased again upon further hardening.
Synthesis of Phospholipids during Hardening. Incorporation of SP into lipids at 20 C was markedly stimulated in both varieties early in the hardening period (Fig. 5) . This increase Figure 6 shows that although uptake is affected by the 60 hardening process (Fig. 4) 1is incorporated at 20 C (Fig. 6) (Figs. 5 and 6 ). It is therefore not a temperature effect but an actual part of the hardening process. 
